Application No. 10/020,920 Docket No.: 39509-176287 

Amendment dated December 14, 2007 
After Final Office Action of August 16, 2007 

REMARKS 

Reconsideration is respectfully considered in light of the remarks which follow. 

Claims 1,3-7 and 10-11 are before the Examiner. 
No claims have been amended. 

Claims 1-7 and 9-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
CA 2,223,377 taken in view of Vanell (6,423,638) or Hall et al. Applicants respectfully traverse. 

The process claims and the product claims are separately addressed below. 
Process Claims 4-7 and 1 0 

Claim 10 

Claim 10 employs "consisting of and is closed to the presence of additional material 
steps, e.g. filtration. The recovered product, in short, is achieved without the need of a filtration 
step. 

CA 2,223,337 does not teach a two step process where a product like that claimed is 
recovered. CA 2,223,337 does not teach the claimed process conditions. The reaction 
conditions taught in Example 5 of CA 2,223,337 differ from those exemplified in the instant 
specification, e.g. additional oxygen and specific amounts of reagents are employed. 

CA 2,223,337 does not teach a relationship between particle size distribution and 
potassium salt concentration or the potassium concentration. There is no mention in 
CA 2,223,337 of the morphology of the doped pyrogenic particles or changes therein. Further, 
CA 2,223,337 does not teach a relationship between particle morphology and potassium salt 
concentration or the potassium concentration. In short, there is no teaching of potassium salt 
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concentration or the potassium concentration as result dependent variable in terms of a property, 
e.g. particle morphology, particle size distribution. It is not seen why one would select and 
optimize potassium salt concentration or the potassium concentration to better a property without 
the disclosure of a correlation between concentration and an affect on that property. 

Claim 10 requires the recovery of a specified product comprising pyrogenic-doped oxide 
particles having a breadth of particle distribution of at least 0.7 after its formation without the 
need of a filtration or any other significant intervening step. Common sense suggests one must 
know of the existence of the named product to recover it. There is no teaching of the claimed 
product by CA 2,223,337. Further, the experimental conditions employed in Example 5 of 
CA 2,223,337 are different from those of the instant specification where there is added oxygen 
present in Example 5 of CA 2,223,337. It would seem to be quite speculative to assume that the 
CA 2,223,337 Example 5 product is inherently the same as that claimed since the experimental 
conditions are different. (The anticipatory grounds of rejection were previously withdrawn.) 

Withdrawal of the rejection is respectfully requested in light of the closed language 
"consisting of and the arguments above . 

Claim 4-7 

Claim 4 employs "comprising" and is therefore open to the presence of additional steps. 
Claim 4 requires the presence of a potassium salt concentration more than 0. 5% by wt. and 
requires the recovery of a potassium doped pyrogenically produced silica particles having the 
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claimed narrow range of particle sizes and also having the specified concentration of potassium 
distributed equally within the particles. 1 

Example 5 of CA 2,223,337 employs a solution of 0.5% aqueous solution of potassium 
chloride. 2 There are numerous other process conditions possible. While example 5 is directed 
to doping of pyrogenic silica with potassium, there is no further characterization of the except 
for the description appearing in Table 2 and that appearing in the example itself, e.g. BET 
surface area of 199 m2/g. There is no mention of particle size distribution nor particle 
morphology. 

1 A 

The Examiner indicates that both Hall et al and Vanell are employed to show the 
desirability of narrow particle distribution ranges in polishing applications. Neither reference 
teaches a correlation between particle size distribution and potassium salt concentration or the 
potassium concentration or a correlation between particle morphology and potassium salt 



1 The instant specification discusses the unexpected nature of the morphological changes in potassium doped 
pyrogenically produced silica particle first seen at a minimum potassium concentration. The morphological change 
in particle concentration permits one to achieve the claimed narrow particle size distribution in a two step process 
without the need of filtration. Such a narrow distribution of particle sizes was not recognized for potassium doped 

pyrogenically produced silica prior to Applicants. 

2 Please note that the claims exclude this amount and that the instant examples specify higher concentrations. 

3 Hall et al is concerned with ftinctionalized oxides (chemically treated oxides) in the context of abrasives to be used 
in CMP. The functionalization imparts stability to the particles in alkaline environments by preventing degradation. 

4 Vanell is concerned with the development of a filter capable of use with a colloidal supension in real-time. Vanell 
achieves this, in part, by breaking apart agglomerates prior to filtering. See col. 4, lines 43-52. The materials 
mentioned by Vanell as applicable for their approach are silicon dioxide particles formed either by chemical vapor 
deposition of SiCl 4 or by colloidal methods. These particles form aggregates having sizes of at least 150 
nanometers. See col. 1 5, lines 45-59. Vanell clearly states that 1) the well known processes of filtering are 
inadequate for filtering colloidal suspensions because of high particle counts in suspension, 2) filters rapidly blind 
and plug up and 3) removing too many of the particles can also change the chemistry of the colloidal suspension 
making it unstable for the application. See col. 19, lines 38-44. 
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concentration or the potassium concentration. Neither reference mentions doped pyrogenic 
silica. 

The case law cited by the Examiner has been considered. Neither case suggests that one 
can optimize in a vacuum. The cases suggest that one must know that there is a correlation 
between a variable and a property one wishes to optimize. Here, there is no stated reason to 
select potassium salt concentration or the potassium concentration for optimization amongst 
other possibilities. Further, it is not clear for what property one would optimize potassium salt 
concentration or the potassium concentration for. Common sense would suggest that without a 
goal, optimization would not be attempted. 

The Examiner next asserts that it would have been obvious to employ the Vanell filtration 
method to optimize the particle distribution range of CA 2,223,337 product, e.g. narrow the 
particle size distribution. 

This raises some questions: Do the references suggest their combinability? Are the 
references in fact be capable of being combined without some direction of how to do so? Lastly, 
Is there an advantage to a "commericial" process which employs one less step and achieves the 
desired end? (This assumes that the Vanell method is applicable to doped pyrogenic silica. This 
still remains an issue. ) 

The combined teachings of the reference on their face do not answer either of the first 
two questions. The answer to the third is an "unequivocal yes". Why include the expense of an 
additional step which is not necessary, especially when it is not certain it can operate on the 
intended mixture. 
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Suggestive of the Reference Combination 

References are commonly deemed properly combinable when there is a problem apparent 
in one for which the other teaches a solution. Here there does not appear to e one. There is no 
mention of a particle size range, broad or narrow, in CA 2,223,337. CA 2,223,337 merely 
discloses as one use amongst many, the use as a polishing material. See page 4. This application 
is not described in any detail. Here, it is not clear if the particle size range inherently formed in 
Example 5 requires or needs attention to be used as a polishing material. The secondary 
reference does not suggest that there is a problem associated with doped pyrogenic silicas like 
that of CA 2,223,337 relative to particle size distribution. 

Accordingly, it appears that the Examiner suggests any particle size range present in the 
Example 5 product of CA 2,223,337, whether narrow or wide, needs attention and can be further 
narrowed by filtration. (Note Vanell teaches that there are downsides to filtration. See 
background section and col. 19 lines 32-49.) Only colloidal products are exemplified by Vanell. 
No specific detailed guidance exists as to pyrogenic silica. There may be some unpredictability 
as to actual benefits to be obtained. 5 There is no mention of doped pyrogenic silica in Vanell. 

It should be considered unexpected, based on the art assembled by the Examiner, that one 
can obtain the claimed particle range without the use of a filtration- like step. 

Guidance 

As noted above (see footnote 5), a dispersion of pyrogenic silica is expected to gel over 
time unless properly treated. A highly viscous liquid would not be expect to be amenable to 

5 Dispersions of pyrogenic silica unless properly prepared will gel and lose fluidity. See Reference Example 1 of 
U.S. Patent 5,967,964. See Zhenwu Lin, Joseph Zahka and Geanne Vasilopoulos "POU Filtration of Silica-Based 
CMP Slurries Using Planatgard ™ Filters", Mykrolis Applications Note MA071 where filter plugging is discussed. 
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filtration where easy of flow is required. There is no teaching cited by the Examiner as to how 
address the viscosity issue. Without this teaching, it is not seen how one would address the 
problem latent with the Vanell method. 

It appears as to the method claims that a proper prima facie case of obviousness has not 
been established. Withdrawal of the rejection of the method claims is respectfully requested. 

Product Claims 1 and 3 

Claim 1, a product by process claim, is directed to potassium doped pyrogenically 
produced metal or metalloid, e.g. silica, particles having 0.03 to 20% by weight potassium 
uniformily distributed within the particles and with a "narrow" distribution of particle sizes, 
breadth of the distribution of particle size of at least 0.7 (One represents a monodispersion.). An 
actual distribution of particles obtained in Example 7 is shown in Table 4 (pages 26-25) and 
depicted in figures 11-13. A ninety percent numeric distribution of particles are between about 
12 and about 30 nm and a ninety percent weight distribution of particles are between about 14 
and 44 nm. A pictorial representation of the particle distribution is shown in figures 1 1 and 13. 

It is not seen that CA 2,223,377 fairly teaches, suggests or renders obvious the product 
claimed. There is no evidence that the CA 2,223,377 product has the claimed particle size 
distribution or the claimed potassium concentration uniformily distributed throughout the doped 
pyrogenically produced particles. (Note the differences in the preparatory methods.) Further, 
there is no evidence that the CA 2,223,377 particles have the structure denoted by the DBP 
values associated with claim 3 (Figure 4). Please consider that a morphological change occurs 
with the claimed threshold concentration of potassium. Also, the examples different 
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experimental conditions than does Example 5 of CA 2,223,377, reagent amounts and added 
oxygen. 

The secondary references do not deal with potassium doped pyrogenically silica. It is not 
seen how the secondary references would be suggestive of changes of a "compound", which they 
do not speak to. It is not a question of "enhanced purity". The claimed product represents a 
departure from what existed in the art. There is a morphological change in the particles as well 
as a change in particle distribution. As claimed, the product is distinct from a mere 
monodispersion. 

The references are incomplete in their teachings. They do establish a prima-facie case of 
obviousness, alone or in combination. The potassium concentration correlates with the 
properties taught. See page 22 of the specification for a fuller explanation. Withdrawal of the 
rejection is respectfully requested. 

Further, the experimental conditions of the invention, as note above, are distinct from 
those of Example 5 of CA 2,223,377. The experimental conditions are distinct, therefore the 
reasonable conclusion to draw is that the product of Example 5 of CA 2,223,377 is distinct from 
that of the invention. 

In view of the foregoing amendments and remarks, the application is believed to be in 
condition for allowance and a notice to that effect is respectfully requested. 
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Should the Examiner not find the application to be in allowable condition or believe that 
a conference would be of value in expediting the prosecution of the application, Applicants 
request that the Examiner telephone undersigned to discuss the case and afford Applicants an 
opportunity to submit any Supplemental Amendment that might advance prosecution and place 
the application in allowable condition. 



Dated: December 14, 2007 Respectfully submitted, 




Thomas G. Wiseman 

Registration No.: 35,046 
VENABLE LLP 
P.O. Box 34385 
Washington, DC 20043-9998 
(202) 344-4000 (Telephone) 
(202) 344-8300 (Fax) 
Attorney/Agent For Applicant 
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POU Filtration of Silica-Based CMP Slurries Using 

Planargard™ Filters 

Zhenwu Lin, Joseph Zahka and Geanne Vasilopoulos 
Introduction 

Chemical Mechanical Polishing (CMP) has become an enabling technology in 
semiconductor device manufacturing. The CMP process uses submicron (30 - 200 nm) 
silica slurries at a typical concentration of 10-13% solids. Typical silica slurries are 
known to contain a small number (10 4 to 10 6 counts/ ml) of > 1.0 micron particles, which 
could potentially cause defects (microscratches) on the planarized wafer surfaces. The 
slurry solution presents unique challenges in delivery, filtration, and particle 
measurement. 

The silica slurries used in the CMP process are stabilized suspensions of fine particles, 
typically 30 to 200 nm in size with concentrations ranging from 10 to 30%, in aqueous 
solutions with a specific pH. These slurries, which may need on-site dilution in the 
FABs, are applied directly onto the rotating pad to polish wafers and achieve global 
planarity. Fumed silica-based and "colloidal" silica-based slurries are the two families 
that are commercially available. 

Fumed silica slurry is manufactured in two steps: 1) production of fumed silica (three- 
dimensional branched chain aggregates) by the vapor phase hydrolysis of silicon 
tetrachloride in a hydrogen oxygen flame [2]; 2) dispersion of fumed silica in aqueous 
medium with certain additives. Commercial fumed silica CMP slurries normally 
contain silica aggregates with mean particle sizes ranging from 100 nm to 200 nm. 
Figure la shows a SEM picture of typical silica aggregates. 

"Colloidal" silica is produced from a dilute aqueous solution of water glass through 
deionization/nucleation, polymerization, particle growth and concentration steps [3]. 
All process steps are in the liquid phase. The silica particles formed are normally 
spherical. Commercial colloidal silica CMP slurries have particles with mean sizes 
ranging from 30 nm to 50 nm. Figure lb shows a SEM picture of typical colloidal silica 
particles. 

Filtration Needs 

The typical specification for commercial silica slurries includes percent solids, pH, 
specific gravity, mean particle size and general (bulk) particle size distribution. 
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However, a small number of "large" particles (>l^im) have been found which fall 
outside of the specified size distribution. These particles, which can be aggregates, 
agglomerates. SEM images shown in Figures 2A and 2B confirm their existence. These 
large particles may come from agglomeration or local drying of slurry on shipping 
containers and in the distribution system. Gels may form due to pH shocks during 
dilution or temperature fluctuations during shipment and storage. 

There is no definitive information available on what size or type of particles can cause 
microscratches and particle contamination on wafer surfaces. However, higher numbers 
of "large particles" have been found to cause higher incidence of microscratches and 
particle contamination on polished wafers. Slurry filtration has proven to be beneficial 
in reducing wafer defects and increasing yields in CMP processes[l]. 

A control oxide CMP polishing experiment was conducted using a commercial fumed 
silica slurry contaminated with 5 m silica particles (~ 10 4 particles/ ml). The polishing 
were performed on an IPEC/Westech 472 tool using a standard oxide CMP recipe. The 
bare wafers were deposited with 1000 nm PECVD SiC>2 before polishing. Figure 3 and 4 
show the surface scan results on the wafers polished with and without point-of-use 
filtration. A ten-fold reduction of light point defects was achieved by using a 
Planargard CMP5 filter at the POU. 



Slurry Characterization 

The main challenge of slurry filtration is to selectively retain the small number of defect- 
causing "large" particles (i.e., 10 4 to 10 6 counts/ ml greater than 1 um) without retaining 
the desirable, small particles (30 to 200 nm) present in very high concentration (> 10 15 
counts/ ml). There should be no measurable changes to the slurry's percent solids 
concentration and bulk particle size distribution before and after filtration. Therefore, 
filters to be used in CMP slurry filtration should be evaluated in slurry to validate their 
performance for the following attributes: 

• Retention efficiency for "large" particles 

• % solids content and bulk particle size distribution before and after filtration 

• Throughput (Lifetime) 

1. Detection of "Large" Particles 

Quantitative determination of "large particles" is required to determine filter retention 
and a correlation between large particle concentration and wafer defects. There is no 
commercial particle counters available that can be used to detect the large particles (10 4 
to 10 6 counts/ ml >1 um) in the presence of bulk slurry particles (> 10 15 counts/ ml), 
without substantial sample dilution. Various particle counters were evaluated to 
determine their ability to detect the large particles with maximum tolerance to high 
concentrations of small particles (minimum sample dilution) and with ease of 
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operation. We selected a light scattering instrument was selected for the slurry 
application. 

A typical schematic of the particle counting system, shown in Figure 5, includes 
continuous on-line dilution of slurry. The dilution factor should be high enough to 
minimize the interference caused by small particles in the slurry. Figure 6 shows a 
typical profile of large particle concentrations in oxide slurry before and after filtration. 
Filter retention for particles of a specific size can then be calculated based on the particle 
concentration before and after filtration. 

2. Measurement of Bulk Particle Size Distribution and Percent Solids 
Bulk particle size distribution (PSD) can be measured by many techniques [4]. The two 
most commonly used techniques in CMP slurries are light scattering and 
chromatography (i.e., capillary hydrodynamic fractionation, (CHDF). The light 
scattering instrument used for slurry PSD measurement is based on photon correlation 
spectroscopy (PCS), also referred to as quasi-elastic light scattering (QELS) or time- 
dependent light-scattering. With PCS, the size information is obtained from the time 
dependent fluctuation of scattered intensity due to concentration fluctuations resulting 
from Brownian motion of particles[4]. 

CHDF is based on the size exclusion effects that occur when a dispersion of particles 
flows through a capillary tube. Laminar flow in the capillary tube has a parabolic 
velocity profile. Smaller particles can reach the slower streamline close to the tube wall 
due to Brownian motion, while larger particles cannot. Therefore, large particles exit the 
capillary tube faster than smaller ones. CHDF can be used to measure particles between 
15 nm and 1 micron with up to 1% solids [5]. This method was used for slurry particle 
size distribution measurement. 

Another PSD instrument is based on acoustic attenuation spectroscopy. When acoustic 
waves propagate through a medium with suspended particles, the acoustic beam will 
be further attenuated by the particles by a variety of mechanisms. The acoustic 
attenuation spectrum can be detected and then inverted to obtain a mean particle size, a 
particle size distribution, and a dispersion concentration. 

The percent solids in slurry can be calculated by drying a slurry sample of known 
weight. 

Performance of Planargard Filters 

Filter performance should be evaluated in slurry to determine: (a) retention efficiency 
for large particles; (b) percent solids content and bulk particle size distribution before 
and after filtration; (c) filtration throughput. This information is necessary for CMP 
process engineers to implement proper filtration. 
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Conventional microporous membrane filters will not work due to the high solids 
concentration in the slurry that forms a cake and plugs membrane quickly. Graded- 
density non-woven depth filters are preferred for this application. Filtration 
experiments were conducted with all-polypropylene graded-density Planargard™ 
filters using silica slurry in a single-pass configuration to simulate point-of-use 
applications. Feed and filtrate samples were taken and analyzed for large particle 
concentration, percent solids, and bulk particle size distribution. The filter retention 
efficiency is defined as: 

Concentration in feed - Concentration in filtrate 

Retention = X100% 

Concentration in feed 

The retention efficiency curves for various Planargard filters are shown in Figure 7. 

Throughput was measured based on the differential pressure across the filter as a 
function of filtered volume. A typical plugging curve is illustrated in Figure 8, which 
shows a gradual increase in differential pressure across the filter. The differential 
pressure increases slowly initially, but then climbs rapidly as the filter reaches the end 
of life. Data analysis proves that the plugging process follows the complete plugging 
mechanism, which can be represented by a linear relationship between the inverse 
differential pressure across die filter (or A Pmin/AP in dimensionless form) and 
filtration volume. In this mechanism, the pressure drop across the filter increases slowly 
at the beginning, which will then increase exponentially. The importance of 
understanding the plugging process is to determine the filter change out time before the 
pressure drop reaches the region of exponential increase. 

To maintain process control the filter should not affect the slurry's composition and ther 
filter should have consistent retention throughout its useful lifetime. Figure 9 shows 
that filter retention remains fairly constant throughout its lifetime. Table I shows that 
the filter does not change the percent solids and mean particle size in the slurry, which 
is extremely important for a CMP process. As long as the solids concentration is not 
changed before and after filtration, the filter will not alter the bulk particle size 
distribution. Figure 10 shows the slurry's bulk particle size distribution in the feed and 
filtrates at 60% and 95% of the CMP5 filter's throughput. 

Implementation Strategy 

Implementation of silica slurry filtration depends on CMP process requirements, space 
availability, and the characteristics of the slurries. A number of field tests have 
demonstrated that point-of-use (POU) filtration at the tool can provide the most benefit 
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in wafer defect reduction. Table II lists the normalized test results for oxide CMP with 
POU filtration. 

Other filtration locations are at post-dilution, in the distribution loop, and at the slurry 
supply drum/ tote. 

It is strongly recommended that the implementation should start at POU filtration with 
higher retention filters to realize the maximum defect reduction benefits during CMP 
process development and qualification. To optimize the process, filtration at other 
locations can be used to supplement POU filter(s) and potentially to extend the life of 
POU filters. 



Conclusion 

"Large particles" have been detected in CMP slurries using an optical particle covin ter. 
SEM evaluation of slurry particles on membrane filters confirmed their existence. These 
defect-causing large particles may come from agglomeration, local drying of slurry on 
shipping containers and in the distribution system, and gel formation due to pH shocks 
during dilution and temperature fluctuations. 

Graded-density depth filter can be used effectively to remove the defect-causing large 
particles without measurable change to slurry composition. Field test data have 
demonstrated the benefits of filtration on wafer defect reduction during CMP processes. 

The optimal strategy to implement filtration in CMP processes can be dependent on 
site, process, and slurry type. POU filtration with higher retention filters is 
recommended to realize maximum defect reduction benefits during CMP process 
development and qualification. 
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Figure 1 

Fumed Silica Aggregates and Colloidal Silica Particles 




a. Fumed Silica SEM b. Colloidal Silica SEM 
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Figure 2 

Large Particles" and Gel in Silica Slurries 
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Figure 3 Wafer Scan Result Using Tencor SURFSCAN 6400 for the Wafer Polished with 

Filtered Slurry 
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Figure 4 Wafer Scan Result Using Tencor SURFSCAN 6400 for the Wafer Polished with 

UN-filtered Slurry 
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Figure 5 



Figure 6 

Typical Largi Pwticlt Conctntrstlon in OiMt Slurry 
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Figure 7 Figure 8 

Retention Efficiency of POU CMP5 Filter Plugging Curve 

Planargard™ Filters in Typical Silica Slurry 
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Figure 9 

Retention Efficiency and Filter Life 



Figure 10 
Effect of CMP5 Filter on 
Slurry Bulk Particle Size Distribution 
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Table I 

Effect of Filter Plugging on 
Percent Solids and Mean Particle Size in Slurry 





Feed 


60% Plugged 


95% Plugged 


% Solids 


12.6 


12.4 


12.5 


DW (run) 


192.3 


197. 


197.1 


DN (run) 


93.3 


93.3 


94.1 



DW: Mean diameter by weight 
DN: Mean diameter by number 
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Table II Field Test Results 
Light Point Defect (LDP) Reduction by POU Slurry Filtration 



Customer 


Slurry 


Filters Tested 


Normalized 






at POU 


LPD Levels 
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CMP5+CMP3 


10 


B 


Colloidal Silica 


None 


100 






CMP7+CMP5 


30 






CMP3+CMP1 


9 


C 


Colloidal Silica 


None 


100 






CMP3 


33 



Mykrobs Applications Note MA071 Page 11 of 11 

"POU Filtration of Silica-Based CMP Slurries Using Planargard™ Filters" 



Mykrolis Worldwide 



AUSTRALIA 


HUNGARY 


RUSSIA 


1-800-222-111 


816-595-110 


095 532 8375 


^ US TRW 


/A/DM 


SINGAPORE 


01-50222-1237 


91-80-839-46-57 


65-745-2422 


8E/.G/U/W 


IRELAND 


SLOMNM 


02-640-4185 


01-799-7165 


816-595-110 


CANADA 


/SRAEL 


SP/4//V 


877-695-7654 


09-7405551 


91-375-3381 


CH/AM, PEOPLE'S REPUBLIC OF 


/7vw.y 


SOUTH AFRICA 


Beijing 


M a»a. al #a> arm a\ a*\ **\ 

02-21-50-488 


0)7 444 2280 


86-10-8287-1248 








JAPAN 


SWEDEN 


Hong Kong 


Tokyo 


40-534070 


«h aw aax aai a a a»k a*L 

852-2511-7999 


A -at t*\ •» A A «•* *"\~"» at A 

81-3-5442-9718 








SW/7ZERL4A/D 


Shangha/ 


Kyushu 


French-speaking 


8621-5306-9100 


a** a) a>^ tf% A al A J *» 

81-92-471-8133 


022-823-0450 


CZECH REPUBLIC 


Osa/ca 


aAl 1 * 

Gemian-spea/c/ng 


A A a*» aa> ate .a, A 

+49-816-595-110 


A at A A A A A Af A i 

81-6-6390-0594 


a<* j o/"> core 

01-439-5356 


DEA/M/4RK 


K0RE4 


7tt/l/M/V 


3337-7247 


82-2-551-0990 


Ta/nan Office 






886-6-589-6008 


FINLAND 


M77A/ /WER/C4 




09-22100022 


55-11-5548-7011 


Hs/n Cnu C/Jy 






886-3-571-0178 


FR4A/CE 






04-76-35-73-50 


60-3-7957-1322 


UNITED KINGDOM 






0179-361-5808 


GER/w/wy 


THE NETHERLANDS 




0816-595-110 


020-6545-226 


UNITED STATES OF AMERICA 






978-436-6500 Billerica, MA 


GREECE 


POMA/D 


972-359-4000 Allen, TX 


8000-904 


816-595-110 





For additional information call your nearest Mykrolis office. 
In the U. S. and Canada call toll free: 
1-877 -Mykrolis (695-7654) 

In the U.S., Canada, and Puerto Rico, fax orders toll free: 
1-877-Mykrofx (695-7639) 

Find the latest catalog, data sheets, and technical briefs on-line: 
http://www.mykrolis.com or E-mail: tech_service@mykrolis.com 
Mykrolis, the Mykrolis Logo, are trademarks of Mykrolis Corporation. 
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